In this paper we study the impact of macroeconomic news announcements on the conditional volatility of stock and bond returns. Using daily returns on the S&P 500 index, the NASDAQ index, and the 1 and 10 year U.S. Treasury bonds, some interesting results emerge. Announcement shocks appear to have a strong impact on the (dynamics of) bond and stock market volatility. Our results provide empirical evidence that asymmetric volatility in the Treasury bond market can be largely explained by these macroeconomic announcement shocks. This suggests that the asymmetric volatility found in government bond markets are likely due to misspeci…cation of the volatility model. Because …rm-speci…c news is the most important source of information in the stock market, the asymmetries in stock volatility do not disappear after incorporating macroeconomic announcements into the volatility model. Moreover, by distinguishing FOMC (interest rate) announcements from PPI and EMP (labor market) announcements, we …nd that both types of announcements are important determinants in explaining the conditional mean and dynamics in volatility. 
Introduction
The efficient market hypothesis implies that price changes in equities and bonds re ‡ect the arrival and processing of relevant new information. While news itself is unpredictable, in turn making changes in stock prices unpredictable, the release dates of many macroeconomic announcements are known. Often, information about macroeconomic fundamentals is released on periodic and pre-scheduled dates. Thus two types of news exist: pre-announced and non-announced news. In this paper we focus on the pre-announced news. We examine the reaction of daily stock and bond returns to the release of macroeconomic news.
While …rm-speci…c news is the main source of information in stock markets, in Treasury bond markets macroeconomic announcements are most important.
Consequently, the e¤ects of announcements are typically more pronounced on government backed securities than on equity (see, e.g., McQueen en Roley, 1993) .
Changes in Treasury bond prices critically depend on the arrival of public information like in ‡ation, interest rates, employment and …scal and monetary policy.
There appears to be little, if any, asset-speci…c information concerning Treasury bonds. Some recent studies examine the e¤ects of macroeconomic news on Treasury bond volatility. Jones, Lamont and Lumsdaine (1998) , for example, examine the response of Producers Price Index (PPI) and Employment (EMP) releases on Treasury bond market volatility. Their results indicate signi…cant increases in bond market volatility on announcement days. This increase does not persist, as news is immediately incorporated in the prices. 1 In addition, Piazzesi (2000) and Bom…m (2000) show that the announcements of the Federal Open Market Committee (FOMC) are important for bond and stock market volatility respectively. In the Federal Reserve's FOMC, which is the main policymaking body in the United States 2 , policy decisions are made involving the target level of the federal funds rate. Li and Engle (1998) study the e¤ects of announcements of the consumer price index, PPI, and employment situation on the volatility of the U.S. Treasury bond futures. Using a univariate GARCH framework, they …nd that announcement 1 shocks are not persistent, but bond market volatility responds asymmetrically to announcement shocks. In this paper we investigate the response of government bond and stock prices to regularly scheduled PPI, EMP and FOMC releases.
News impact curves show the impact of news on future volatility. There is ample empirical evidence that more accurate volatility predictions can be obtained when an asymmetric response to news is allowed for (see e.g. Engle and Ng, 1993 and Bekaert and Wu, 2000) . The asymmetric volatility e¤ect, …rst noted by Black (1976) , refers to the tendency that good and bad news in returns have a di¤erent impact on conditional volatility in stock markets. Several explanations for this phenomenon, which is especially apparent during volatile periods, are put forward. For example, Black (1976) and Christie (1982) argue that a drop in the value of the stock increases …nancial leverage, which makes the stock more risky and increases its volatility: the so-called leverage e¤ect hypothesis. Alternatively, the asymmetric response to return shocks could simply re ‡ect the presence of time-varying risk premia (see Pindyck, 1984) . If volatility is priced, an anticipated increase in volatility would result in a higher required return, which would lead to stock price decline: the "volatility feedback" e¤ect.
Unfortunately, most empirical work has studied each of the above phenomena ¡announcement e¤ects and asymmetric volatility¡ in isolation. This is ultimately not satisfactory. First, as announcement news is di¤erent from non-announcement news, it is an interesting question to what extent investors anticipate the announced news and to what extent volatility responds di¤erently to these two kinds of news. Second, it might be possible that (a large part of) the asymmetric volatility can be explained by the announcement news, because investors can already anticipate before the news is released and over-or underreactions might be at stake. Third, as the model is considerably improved, it is likely that portfolio selection based on volatility forecast models with announcements e¤ects outperform the traditional models. Additionally, risk management and derivative pricing can be ameliorated. This paper integrates the announcement and asymmetric volatility literature.
More speci…cally, we investigate the interaction between announcements and volatility, whether announcement news di¤ers from non-announcement news, and to what extent asymmetric volatility is explained by macroeconomic announcements. To this end, we generalize the Asymmetric Dynamic Covariance (ADC) model (see Kroner and Ng, 1998) in such a way that macroeconomic announcements are accounted for. We use daily data from 1982 to 2001 on the S&P 500 index, the NASDAQ Composite index, a short and a long U.S. Treasury bond. This enables us to examine the e¤ects of macroeconomic announcements on stock and bond market volatility. This paper di¤ers from previous empirical investigations in the following ways.
First, while many studies examine the e¤ects of pre-announcements on volatility and the asymmetric volatility phenomenon, this paper interrelates these phenomena. 3 Second, the results of Jones, Lamont and Lumsdaine (1998) are limited in the sense that they only examine the univariate response of return to risk. The news announcements may yield insights about the shape of the term structure and about the covariance of bond returns with other assets. While Christiansen (2000) extends the approach of Jones, Lamont and Lumsdaine (1998) by studying the e¤ects of PPI and EMP announcements on the covariance structure of Treasury bonds, she uses a restrictive constant correlation model (CCORR), introduced by Bollerslev (1990) . Recent studies show that the constant correlation assumption is not valid in many cases and that this assumption should be relaxed (see, e.g., Kroner and Ng, 1998) . In this paper, we adopt a more general model which nests most of the popular multivariate GARCH models. Third, whereas most announcement papers study the bond market 4 , we also examine the stock market. This allows us to take a closer look at the puzzle addressed by Jones, Lamont and Lumsdaine (1998) : "it remains puzzling that, in general, stock prices seem less a¤ected by macroeconomic news than bond prices. If asset returns are driven by fundamental risk, and if (as we assume) announcement days are days of high risk, how can it be that bonds are a¤ected more than stocks?". Fourth, this paper is the …rst that considers FOMC together with PPI and EMP announcements. Moreover, by looking 3 In her paper, Christiansen (2000) allows for asymmetric reactions to announcement news, but not to any other news. Li and Engle (1998) also allow for the situation in which positive and negative announcement shocks di¤er signi…cantly. Their setting is a univariate GARCH model for Treasury futures. These studies do not consider asymmetries in volatility for normal, i.e. non-announcement, days, such that the question whether (the reaction of) announcements causes asymmetries can not be answered using their models. 4 Examples of studies that examine the e¤ects of announcements on stock market volatility are Bom…m (2000) and Flannery and Protopapadakis (2002) .
at them separately, we are able in this paper to distinguish FOMC (interest rate) announcements e¤ects from PPI and EMP (labor market) announcements e¤ects. This is interesting as …nancial press sometimes suggest that the NASDAQ is less in ‡uenced by changes in interest rate than the S&P 500. Fifth, whereas most studies only consider one announcement e¤ect, we consider a pre-announcement and a news e¤ect. Initially, there is a pre-announcement e¤ect: investors know beforehand that there will be news, so a higher level of volatility on the day the news is released is anticipated. Next, there is a news (reaction) e¤ect: once the news is released, investors process the newly received information (not previously incorporated into asset prices) which might raise the market volatility next day, as investors might disagree on the news consequences of the new information on asset prices (see, e.g., Varian, 1989 and Harris and Raviv, 1993) . Seperating these two e¤ects, which to our knowledge has not been done before, might result in interesting new …ndings.
Several interesting empirical results emerge. We …nd empirical evidence that announcements for a large part explain the asymmetric volatility in Treasury bond markets, but not in stock markets. We …nd that macroeconomic announcements raises the level of conditional stock market volatility. We also obtain some compelling results after discriminating between labor market announcements on the one hand and FOMC announcements on the other. In the stock market, for example, FOMC announcement shocks are more persistent than labor market announcements shocks. Finally, labor market announcements substantially raise the level of the mean NASDAQ return and volatility on the day of the announcement.
The remainder of this paper is organized as follows. The next section provides a brief description of the relation between news arrival and market volatility, and presents the empirical framework. We also discuss the way the forecast model deals with pre-announcements e¤ects and feedback e¤ects after the announcement is made. Section 3 describes the data used in the analysis and discusses some preliminary results. Moreover, we discuss the empirical results of the volatility model which is able to deal with announcements and pre-announcements e¤ects. In Section 4, we examine whether labor market announcement have a di¤erent impact on volatility in bond and stock markets than FOMC announcements. Finally, announcements in their models. 4 Section 5 concludes.
A Volatility Model with Announcements Effects
In a recent study, Bekaert and Wu (2000) examine asymmetric volatility in the Japanese equity market. Using a multivariate GARCH-in-mean model, they conclude that volatility feedback is the dominant cause of the asymmetry for the Japanese stock market. In addition, Wu (2001) develops a model that can separate the leverage and volatility feedback e¤ect from each other. Using monthly and weekly S&P 500 returns, Wu concludes that the leverage e¤ect is an important source of asymmetric volatility, but that volatility feedback is stronger than previously documented (see Campbell and Hentschel, 1992) . The models constructed by Campbell and Hentschel (1992) and Wu (2001) provide a good understanding of the volatility feedback hypothesis. However, these models are based on modeling the dividend process of equity returns. Campbell and Hentschel (1992) , for example, use "news about dividends" and "news about volatility", as factors in their model. Wu (2001) improves the model of Campbell and Hentschel by de…n-ing dividend volatility as a separate factor. Treasury bonds have coupon payments and although these coupon payments can be considered as some kind of dividends, they are …xed in size. Therefore they do not provide any news to investors, as stipulated in Campbell and Hentschel (1992) and Wu (2001 
where r e i;t denotes the excess return on asset i in period t; r e¡ i;t = min(0; r e i;t ); the negative excess return on asset i in period t; I a t = 1, if there is pre-announced macroeconomic news at time t and 0 otherwise, " i;t denotes the unexpected excess return on asset i, N denotes the number of assets and L the number of lags.
We assume that " t jI t¡1 » N(0; H t ); where I t¡1 denotes the information set at time t ¡ 1, and H t = [h ij;t ] is the N £ N conditional covariance matrix of the unexpected excess returns; ¹ i ;°i, ® j¿ and¯j ¿ i; j = 1; :::; N are parameters. The timing of macroeconomic news releases is known by the economic agents. We use a dummy variable equal to one on the day that the news is announced. We expect°i to be larger than zero, as news arrivals are often associated with higher risk.
Thus,°i could be interpreted as a premium for bearing the news arrival risk.
To model the conditional covariance matrix we use the ADC speci…cation of Kroner and Ng (1998). 7 This speci…cation has two appealing features. First, it permits a certain level of asymmetry in both the conditional variance and the conditional covariance. Second, it is very general in the sense that it nests several well-known time-varying multivariate GARCH models (see Kroner and Ng, 1998) .
The ADC speci…cation implies the following conditional covariance matrix H t :
6 The inclusion of conditional variances and covariances (i.e. GARCH-in-mean terms) in equation (1) leads to very similar results. Moreover, as tests showed that the in-mean terms are not statistically di¤erent from zero, we decided to follow Kroner and Ng's (1998) mean speci…cation.
7 A disadvantage of the ADC model is the large number of parameters. Recently, Engle (2002) proposed to use the dynamic conditional correlation (DCC) model which is much more parsimonious. Applying the DCC model led to some similar results, but unfortunately several e¤ects cannot be examined using this parsimonious model. One drawback of the DCC model is that it cannot fully examine whether asymmetries disappear after including announcement e¤ects, as the DCC estimates the variances and correlations in separate steps. Another drawback of the DCC is that there is only very limited room for interdependencies between the assets shocks and variances. The DCC works well compared to simple multivariate GARCH models (see Engle, 2002) , but is less suitable for more complex speci…cations. where¯denotes the element-by-element matrix multiplicator (the Hadamard product operator) and D t ; R; © and £ t are all N £ N matrices. First, the diagonal matrix D t is de…ned as
where the elements µ ii;t are de…ned in equation (6) below. Second, R is a symmetric matrix with ones on the diagonal and o¤-diagonal parameters ½ ij :
Third, © is a symmetric matrix with zeros on the diagonal:
where o¤-diagonal elements Á ij are parameters. Finally, £ t is a symmetric matrix with elements µ ij;t .
The elements µ ij;t are calculated as
where Whereas the timing of macroeconomic news is exogenous to …nancial markets (as it is pre-announced), the content of the news is not. Equation (6) incorporates two announcements e¤ects: a pre-announcement and a news e¤ect. The model predicts that on announcement days, the level of conditional volatility di¤ers from non-announcement days, which is measured by ! a ij : Because important news might be released on these days, we expect that conditional volatility will be higher on announcement days. Next, once the news is released, investors start processing this news. The parameter vectors a a i and g a i predict the impact of news on the conditional volatility of the day after an announcement day. Varian (1989) and Harris and Raviv (1993) show that because of di¤erences in opinions in the market, it might take some time before the calm returns (a a i ). Finally, we allow for the possibility that negative announcement news is more persistent than negative news (g a i 6 = 0).
Empirical Results
Although the model for the conditional covariance structure is very general and attractive, the number of parameters becomes very large when the number of assets increases. For example, the number of parameters is 27 (excluding the mean-equation parameters) when two assets are considered, while the number of parameters becomes 60 for three assets. In addition, it is an interesting question to …nd out whether the impact of macroeconomic announcements di¤er in stock and bond markets. Therefore, we will consider only two assets at a time. The bond market volatility model will consider the 1 and 10 year Treasury bonds, whereas the stock market volatility model considers the S&P 500 and the NASDAQ index.
Estimation Methodology
We estimate mean equation (1) using OLS: Next, we estimate the parameters of the conditional covariance model using the quasi maximum likelihood (QML) method (see Bollerslev and Wooldridge, 1992) , treating the vector of residuals e t as observable data. The loglikelihood function (for the sample 1; :::; T ) is given by
whereμ denotes the vector of unknown parameters. For inference, we use robust Bollerslev and Wooldridge (1992) standard errors. The Newton-Raphson gradient search algorithm is used to obtain the estimates.
Data and Preliminary Analysis
To examine the e¤ects of macroeconomic announcements in stock and bond markets, we use daily excess returns on the S&P 500 index, the excess return on the NASDAQ Composite index and daily excess returns on the 1 and 10 year U.S. Table 1 presents summary statistics for daily excess returns. Panel A through C provide statistics for the full sample as well as only on announcement and nonannouncement days. From the table it is evident that the average excess returns on all assets are greater on announcement days. The di¤erences in the mean on announcement and non-announcement days are remarkable. For example, the mean return on the S&P 500 index is 0.12% on announcement days, while on non-announcement days it is only about 0.03%. This di¤erence about 23% on an annual basis. For the 10 year bond we …nd an annual di¤erence of about 15%. It is also clear that (co)variances are higher on announcement days, which indicates that there is a higher associated risk on announcement days. However, the di¤er-ence between the standard deviation of the NASDAQ returns on announcement and non-announcement days is quite small. Overall, the summary statistics of the bond returns are in line with the …ndings of Jones, Lamont and Lumsdaine (1998) and Christiansen (2000) . Like Christiansen (2000) we …nd that unconditional correlations on announcement days are higher than on non-announcement days. This indicates that the advantage of diversi…cation is less pronounced when the investor needs it most: at times when risk is high. In addition, the correlations between the bond returns and the NASDAQ index are close to zero on announcement and non-announcement days. This suggests that, even on announcement days, portfolio risk can be reduced by diversifying between stocks and bonds. As the variances and covariances on announcement days are greater than those on non-announcement days, we conduct a joint test for the null hypotheses that the covariance matrixes are identical in the two subsamples, cf. Basilevsky (1994, pp. 194-198) . The resulting test statistics (see Table 2 ) show that covariances di¤er signi…cantly on announcement and non-announcement days. Only the di¤erence for the covariance between the S&P500 and NASDAQ only marginally signi…cant.
Thus, we conclude that the covariance matrix for announcement days di¤ers from the one for non-announcement days.
Finally, as reports that …nancial markets are particularly quiet on the days prior to macroeconomic announcements are commonplace in the …nancial press, 13 we consider the standard deviations on the day before an announcement. Several studies (e.g. Jones, Lamont and Lumsdaine, 1998) …nd support of this "calm before the storm" e¤ect for bond returns. To obtain some indication of possible persistence in the announcement shocks, we also consider the returns on the day after an announcement. The results are reported in Panel D and E of Table 1 . The standard deviation is in general lower on days preceding macroeconomic announcements. However, the standard deviations are not much lower than the standard deviations on non-announcement days. Thus we …nd only moderate support for the "calm before the storm" e¤ect. If the shocks to volatility on announcement days generate persistent volatility, we would expect that the day after an announcement day would have higher than average volatility. The literature shows (see, e.g., Jones, Lamont and Lumsdaine, 1998 ) that announcement shocks in the bond markets do typically not persist. The results in Panel E indicate that the shocks to volatility on announcement days generate persistent volatility in the stock market, but not in the bond market. The standard deviation of the S&P 500 one day after the announcement is especially high. In the next sections we will consider the persistency of announcement shocks in more detail.
Let us …rst consider the e¤ects of announcements in conditional stock and bond market returns and the relation between announcements and unexpected returns to obtain an idea of the importance of the announcement e¤ects. Table 3 presents the OLS estimation results for the announcement dummy parameter in mean equation
(1). Because Table 1 shows that excess returns are higher on announcement days, we expect a positive sign on the estimate of the announcement dummy parameter. (1) for the stock and bond market separately. The estimates of the constants, 10 lags of excess returns and 10 lags of negative excess returns are not reported. White (1980) standard errors are presented. " ¤ " indicates that the corresponding coe¢cient is statistically signi…cant at the 5% level. Table 3 , we see that the model predicts that on announcement days the excess returns are signi…cantly higher than on non-announcement days. The estimated coe¢cient corresponding to the announcement dummy can be interpreted as the estimates for the announcement risk premia. If market prices fully re ‡ect all information, then this pre-announced news would not be news at all. The announcement e¤ects on the level of the conditional means of bond returns are very similar to those usually found in the literature (see, e.g., Jones, Lamont and Lumsdaine, 1998) . Before discussing the results of estimating the covariance model, it is of interest to see whether there is a relation between the unexpected excess returns (the residuals from the mean equation) and the announcement days. 
Estimation Results
This section presents the results of estimating the conditional volatility in the U.S. Treasury bond and stock market. Because we only consider two assets (or asset classes) at the time, say 1 and 2, the ADC model can be written in a more comprehensible way. Equations (2) - (6) 
where Looking at the e¤ects of macroeconomic announcements, we see that the level of conditional volatility is higher on announcement days than on non-announcement days (the estimates for the w a -parameters are positive). Note that only the estimate for w a 11 is statistically di¤erent from zero at the 5 percent level. This is in accordance with Jones, Lamont and Lumsdaine (1998), Fleming and Remolona (1999b) and Christiansen (2000) who …nd that the reaction to macroeconomic announcements is strongest for the 2-year bond and, subsequently, declining for longer maturities. A joint test revealed that the w a -parameters are jointly significant at the 1 percent level. Next, we look at the e¤ects of announcements when the magnitude of the announcement is known: the so-called news e¤ect. It is of interest whether the persistency of announcement shocks di¤ers from regular shocks.
The estimates for a a 11 and a a 21 ; the parameters that measure whether the degree of persistency of announcement shocks di¤er from non-announcement shocks, are signi…cantly di¤erent from zero at the 5 percent level. Moreover, a joint test (not presented here) revealed that the a a ij -parameters, for i; j = 1; 2; are jointly signi…cant at conventional signi…cance levels. This indicates that the persistency of announcement shocks is di¤erent from regular shocks. It is more complicated to see whether the persistency is lower or higher. This is due to the non-linear nature of the covariance model, which makes the estimates more di¢cult to interpret. We can however determine the impact by looking at the di¤erence between the e¤ect on announcement and non-announcement days for identical shocks, such that regular shocks have an impact on the variance of asset 1 of a Table 4 , we obtain for the 1 year bond that the estimated impact on announcement days is (0:3318¡0:1810¡ 0:0058¡0:0039) 2 = 0:0199; whereas the corresponding impact on non-announcement days is (0:3318 ¡ 0:0058) 2 = 0:1062, such that announcements shocks on 1 year bonds are less persistent than regular shocks. The fact that announcement shocks do not tend to persist suggests that announcement shocks do not cause the high degree of persistency observed in the government bond market. Furthermore, our …ndings suggest that the bond market learns the implications of macroeconomic announcements quicker than other information. On the other hand, the announcement shocks seem to result in a higher than average persistency for 10 year bonds. This is mainly caused by the high spill-over e¤ect of shocks in the 1 year bond returns. This is a novel result, and could not be found using other volatility models that do not allow for a general volatility speci…cation including spill-over e¤ects.
From the results in
Looking at the di¤erences between positive and negative announcement shocks, we see that the estimates for the asymmetric announcement e¤ects are not individually signi…cantly di¤erent from zero. Formal testing shows that the g a ij -parameters for i; j = 1; 2; were not jointly signi…cant from zero at the 5% signi…cance level.
While Li and Engle (1998) and Christiansen (2000) …nd that persistence is significantly stronger after bad news is released than after good news, we do not …nd this. Thus negative announcement shocks do not have a signi…cantly larger impact on the subsequent bond market volatility than positive announcement shocks. However, shocks in the 1 year bond return do in ‡uence the conditional variance of the 10 year bond return (see Figure 4 ). Note that, by construction, the second and third plot only di¤er by a constant level. Thus, the shapes are exactly the same. The only notable asymmetry arises in the last plot. The steepness of the conditional covariance a day after the announcement, i.e. when the magnitude of the announcement is known, is less than the ones on other days. This re ‡ects the lower than average persistency of announcement shocks. Moreover, the conditional covariance is asymmetric with respect to 1 year bond shocks. That indicates that if news turns out to be worse than expected, the volatility becomes relatively high, while if the news is better than expected the variance of the 1 year bonds remains We clearly see in the …rst plot that a return shock in the 1 year bond and the 10 year bond in the same direction (both positive or negative), and of the same magnitude, do not have an identical impact on the conditional variance. Negative 1 year bond shocks are followed by much higher variances than positive 1 year bond shocks. The other three plots are roughly symmetric. This means that only the model without macroeconomic announcements exhibits asymmetries in volatility.
Once asymmetries are introduced, the news impact surfaces become symmetric.
Note that the higher than average persistency of announcement shocks (cf. Table   4 ) is re ‡ected in the relatively high steepness of the conditional covariance a day after the announcement. After introducing announcement e¤ects into the volatility model, the news impact surfaces of the conditional covariance are much more symmetric. The decomposition of the shocks in announcements, non-announcements and news e¤ects leads to more symmetric news impact curves. Finally, note that the steepness of the conditional covariance a day after the announcement is lower than on other days, suggesting that the persistency of announcement shocks on the covariance between the 1 and 10 year bond is low. In this subsection we examine whether macroeconomic announcement shocks have a signi…cant impact on conditional stock market volatility, and we study the interrelation between these announcement shocks with asymmetric volatility in stock markets. Moreover, we examine whether stock prices are less a¤ected by macroeconomic news than bond prices. The estimation results of the covariance between S&P 500 and NASDAQ returns (see Table 5 ) show that the estimates for the dummies on announcement days are very high and signi…cantly di¤erent from zero. A test showed that the set of w a -parameters were jointly signi…cant at the 1 percent level. Thus announcement days are associated with higher stock market volatility.
These results con…rm the …ndings of Bom…m (2000) and Flannery and Protopa- padakis (2002) . Next, announcement shocks do not seem to be very persistent.
All the individual estimates considering the announcement shocks (a a ij and g a ij , i; j = 1; 2 ) are not signi…cantly di¤erent from zero. In addition, tests showed that each of the set of parameters (a a ij and/or g a ij ; for i; j = 1; 2) were not jointly significant at conventional signi…cance levels. Thus, announcement shocks are not more persistent than regular shocks, which suggests that the stock market does not incorporate the implications of macroeconomic announcement news slower than other information. Further, in line with many empirical studies we …nd that the conditional variance and covariance of stock returns are asymmetric in response to good and bad news (see also, e.g., Kroner and Ng, 1998) . The estimation results further show that, in contrast with regular shocks, negative announcements do not a¤ect stock market volatility more than positive announcements. Thus negative announcement shocks do not have a signi…cantly greater impact on the subsequent volatility than positive announcement shocks. A possible explanation is that macroeconomic news is not necessarily more important or more in ‡uential than …rm-speci…c news in stock markets. We know that volatility mainly responses asymmetrically after big shocks, i.e. very good or very bad news. These big shocks in the stock market are usually not related to macroeconomic news. On the other hand, in bond markets, macroeconomic news is the most important source of news, such that big shifts in bond prices are typically related to macroeconomic news.
Discriminating Between Announcements
The results in Section 3 are based on the restriction that the three announcements, PPI, EMP and FOMC, have identical impact on conditional volatility. One might argue that allowing explicitly for di¤erent sources of announcements would be more appropriate because especially PPI and EMP announcements are reported to have strong impact on bond market volatility (see, e.g., Fleming and Remolona, 1999a , Jones, Lamont and Lumsdaine, 1998 , and Balduzzi, Elton and Green, 2001 , while the announcements on short-term interest rate decisions made by the FOMC seems the most in ‡uential announcement in the stock market (see, e.g., Bom…m, 2000) . Therefore, it is an interesting question to examine whether FOMC announcements 24 really di¤er from PPI and EMP announcements.
10 Table 6 and 7 presents some summary statistics for the excess returns on (and around) PPI and EMP announcement days and FOMC announcement days respectively. Table 6 shows that on PPI and EMP announcement days all means, covariances and correlations are larger than on non-announcement days (see Table 1 ). The mean on the S&P 500 index return is considerably higher on FOMC announcement days than on PPI and EMP announcement days: 0.20% vs. 0.08% (Table 7) , whereas the mean on non-announcement days is only 0.04% (see Table   1 ). The NASDAQ returns are on average highest on PPI and EMP announcement days: 0.18%, while the mean return is 0.13% on FOMC announcement days and 0.01% on other days. Obviously, FOMC announcements have a greater impact on stocks in the S&P 500 than stocks in the NASDAQ. Next, we see that the mean of the 1 year bond returns are basically the same for both announcement types, whereas the mean of the 10 year bond returns are especially high on FOMC announcement days. Finally, note that for both types of announcements the correlation coe¢cients are similar, but remain larger than on non-announcement days.
Therefore, diversi…cation among asset classes seems less bene…cial at times the investor needs it the most.
Looking at the summary statistics one day before the announcement, we see that there is no notable di¤erence in the standard deviation of returns after discriminating between the announcements. Only the standard deviation of the 10 year government bond is strikingly high one day before FOMC announcements.
Especially in the stock market we …nd indication for a "calm before the storm" e¤ect. The standard deviation of the stock returns are quite di¤erent for days after labor market and FOMC announcements. Contrary to labor market announcements, the results indicate that the shocks on FOMC announcement days are followed by a relatively low volatility in the stock market.
In order to predict the impact of the di¤erent announcements on the conditional volatility, we make two changes to the model. First, we include two dummy considerably. This is possible due to the fact that the NASDAQ includes relatively many young companies which are more likely to go bankrupt than old companies.
As the PPI and EMP are traditionally good predictors of recessions, it makes sense that announcements in these two …gures a¤ect the volatility of the NASDAQ companies the most. (1) for the stock and bond market separately. The estimates of the constants, 10 lags of excess returns and 10 lags of negative excess returns are not reported. White (1980) standard errors are presented. " ¤ " indicates that the corresponding coe¢cient is statistically signi…cant at the 5% level.
The results of estimating the conditional volatility models, using two announcement types, are shown in Table 9 . Striking is the di¤erence in the level of volatility on PPI and EMP announcement days and on FOMC announcement days. The (Table 5) showed that the announcement shocks were not persistent. Obviously, it is important to allow that di¤erent types of announcements have a di¤erent impact on volatility. We further …nd that the response to good and bad labor market news in the stock market di¤er signi…cantly, which is another novel result. Note that the asymmetries in variances and covariance do not disappear, such that our conclusion about the interaction between asymmetries and macroeconomic announcements for the stock market remains unchanged. Finally, the estimated parameters that govern the dynamics in bond market volatility are quite similar to the estimations in the previous section (Table 4) . 
Concluding Remarks
This paper investigates the interaction between announcements and volatility in stock and bond markets, whether announcement news di¤er from non-announcement news, and to what extent asymmetric volatility is explained by macroeconomic announcements. To this end, we accommodate the Asymmetric Dynamic Covariance (ADC) model of Kroner and Ng (1998) announcements involving the target fed funds rate.
The main empirical …ndings can be summarized as follows. Consistent with previous …ndings, we …nd that means, unconditional variances and unconditional covariances are greater on announcement days than on non-announcement days.
The order of magnitude of the di¤erence in the mean on announcement and nonannouncement days is remarkable. For example, the mean return on the S&P 500 index is 0.12% on announcement days, while on non-announcement days it is only about 0.03%. This di¤erence about 23% on an annual basis. For the 10 year bond we …nd an annual di¤erence of about 15%. Likewise, releases of macroeconomic news also induce common movements in the stock and bond market, which strengthen the correlations between the returns. Further, we …nd moderate support for the "calm before the storm" e¤ect; for most assets the standard deviation the day before an announcement is lower than average.
We strongly reject models that assume that announcements shocks do not di¤er from regular shocks. The most important reason that macroeconomic announcement shocks have a di¤erent impact on volatility is because they are pre-announced and regularly scheduled, such that the timing of these announcements is known in advance. The results indicate that the anticipated conditional variances and covariances are greater on macroeconomic announcement days, especially for labor market announcements. In stock markets, macroeconomic announcements only have a level e¤ect on conditional volatility, which is in line with the …ndings of Flannery and Protopapadakis (2002) . However, after discriminating between labor market announcements and FOMC announcements, especially FOMC announcement shocks turn out to be less persistent than regular shocks. Moreover, the persistency of labor market shocks on the stock market does not signi…cantly di¤er from other shocks. Thus investors process new information about the target fund rate faster than new information about the labor market. Only labor market announcement shocks results in less asymmetric S&P 500 volatility than regular shocks: a negative announcement in PPI or EMP yields a lower than usual volatility, resulting in a more symmetric response to volatility. Finally, the bond market results show that volatility on announcement days does not persist for the short bond, consistent with the immediate incorporation of information into prices.
However, announcement shocks on the 10 year government bond seem to persist more than regular shocks. This result is remarkably as literature usually …nds that macroeconomic announcement shocks do not persist. The bond market results fur-ther show that negative macroeconomic announcements do not results in a higher than usual volatility. After introducing macroeconomic announcements, none of the asymmetric volatility parameter estimates is individually signi…cant anymore, while the stock market results show that introducing announcements e¤ects do not in ‡uence the asymmetric stock market volatility. Because volatility mainly responds asymmetrically after big shocks, and these big shocks observed in the stock market are usually not related to macroeconomic news, introducing macroeconomic announcements has not much in ‡uence on the asymmetric stock market volatility. On the other hand, in bond markets macroeconomic news is the most important source of news, such that big shifts in bond prices are typically related to macroeconomic news. Consequently, the asymmetric volatility found in government bond markets are likely due to misspeci…cation of the volatility model.
After including macroeconomic announcements into the model, the asymmetry disappears.
To come back to Jones, Lamont and Lumsdaine's (1998) puzzle mentioned in the introduction, we do not …nd that stock prices are less a¤ected by macroeconomic news than bond prices. Especially after drawing a distinction between FOMC and labor market announcements, stocks seem to be more a¤ected than bonds. Thus the results addressed by McQueen and Roley (1993) that bonds have a higher variance on announcement days than stocks might be because of model misspeci…cation.
The results of this study give raise to interesting future research topics. As some industries depend more on macroeconomic factors than others, it is interesting to investigate portfolios of stocks within various industries. Moreover, as suggested by McQueen and Roley (1993) and Veronesi (1999) it is likely that the impact of macroeconomic news releases on stock and bond returns depends on the state of the economy, i.e. whether we are in a recession or an expansion. Further research may elaborate on these issues in more detail.
Appendix A: Calculation of the Returns
We obtained the "daily constant maturity interest rate series" from the federal reserve bank in Chicago. We have followed the method in Jones, Lamont and Lumsdaine (1998) to calculate the bond returns.
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The U.S. Treasury bonds have semi-annual coupon payments, and the coupon on the hypothetical bonds is half the stated coupon yield. Hence, the price of the bond at the beginning of the holding period is equal to its face value. We have calculated an end-of-period price on this bond using the next day's yield augmented with the accrued interest rate: 
where P n¡#hd;t+1 is the end-of-period price of the bond, n is the number of years the bond is referring to, t is the time and y nt is the yield of an n-period bond at time t. The #hd¡return, is calculated as r t+1 = P n¡#hd;t+1 ¡ 1:
Finally, the excess returns are calculated using the 3-month interest rate as the risk free rate that accrues over the holding period, which varies from one to …ve days due to weekends and holidays. r index;t+1 = P index;t+1 ¡ P index;t P index;t :
Excess returns are calculated by substracting the risk free rate that accrues over the holding period r e index;t+1 = r index;t+1 ¡ # holding days 365 y 3mo;t :
